Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.006 Å; R factor = 0.053; wR factor = 0.180; data-to-parameter ratio = 16.2.
In the molecular structure of the title compound, C 19 H 24 ClNO 3 S, the six-membered ring of the bornane unit shows a boat form, while the five-membered ring of the sultam unit adopts a twist form. Intramolecular C-HÁ Á ÁN and C-HÁ Á ÁO interactions are observed. In the crystal structure, molecules are connected by intermolecular C-HÁ Á ÁO hydrogen bonds into a chain running along the b axis. The crystal was a partial inversion twin with a twin ratio of 0.73 (1):0.27 (1).
Related literature
For related literature, see: Boiadjiev & Lightner (2001) ; Oppolzer (1989, 1990 Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2001); cell refinement: SAINT-Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 2001); software used to prepare material for publication: SHELXTL.
In (I), the six-membered ring of sultam shows a boat form (Fig. 1 ). The planes constructed by C3/C2/C1/C6and C3/C4/ C5/C6 form a dihedral angle of 110.71°. The C7/C8/C9 plane makes dihedral angles of 93.92 and 90.93°, respectively, with C3/C2/C1/C6 and C3/C4/C5/C6 planes. Molecules are linked by the intermolecular C-H···O hydrogen bonds into a onedimensional chain. No direction-specific interactions were observed between the adjacent chains along the b axis ( Fig. 2) .
Experimental
For the preparation of compound (I), 2.4 ml n-BuLi (hexane, 2.5 mol/L) was added over 30 min to the THF (25 ml) solution of (+)-N-[2-(4-chlorophenyl)-ethanoyl]bornane-10,2-sultam (1.84 g, 5 mmol) at 193 K. After stirring the mixture at 193 K for 1 h, iodomethane 1.6 ml in 4.5 ml HMPA was added and then stirred at 193 K for 3 h. The solution was slowly warming up to room temperature, quenched with water and extracted bt Et 2 O to afford a crude product. Single crystals appropriate for data collection were obtained by slow evaporation of a dichloromethane solution at 293 K.
Refinement
All H atoms were constrained to an ideal geometry (C-H = 0.93 − 0.98 Å) and U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The ratio of the twin components (major to minor) in crystal selected for diffraction is 0.73 (1) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.41765 (17) 1.541 (5) C14-C19 1.380 (6) C5-H5A 0.9700 C15-C16 1.395 (7) C5-H5B 0.9700 C15-H15 0.9300 C6-C10 1.521 (5) C16-C17 1.351 (7) C6-C7 1.561 (5) C16-H16 0.9300 C7-C9 1.522 (7) C17-C18 1.360 (6) C7-C8 1.538 (6) C17-Cl1 1.749 (4) C8-H8A 0.9600 C18-C19 1.384 (6) C8-H8B 0.9600 C18-H18 0.9300 C8-H8C 0.9600 C19-H19 0.9300 C9-H9A 0.9600 N1-S1 1.706 (3) C9-H9B 0.9600 O1-S1 1.415 (4) C9-H9C 0.9600 O2-S1 1.417 (3) N1-C1-C6 107.4 (3) C7-C9-H9C 109.5 N1-C1-C2 116.2 (3) H9A-C9-H9C 109.5 C6-C1-C2 103.4 (3) H9B-C9-H9C 109.5 N1-C1-H1 109.8 C6-C10-S1 107.0 (3) C6-C1-H1 109.8 C6-C10-H10A 110.3 C2-C1-H1 109.8 S1-C10-H10A 110.3
Hydrogen-bond geometry (Å, °) 
